perience shortness of breath, dyspnea on exertion,cough, or difficultybreathing. She had been self-medicatingwith 1% hydrocortisone cream and diphenhydramine with some benefit.
She reported a history of childhood asthma, allergic rhinitis, and eczema and a family history of asthma and allergic rhinitis (her mother). She was unaware of any known reactions to latex, although at her previous place of employment she had used Biogel gloves (Molnlycke Health Care, Goteborg, Sweden) and did not experience such a reaction.
On physical examination, bilateral nasal polyps with erythematous nasal mucosa were noted. Her upper and lower lids were boggy and swollen with skin desquamation and minimal peeling. She had multiple non-tender, blanching, erythematous macules and papules on her face, neck, and forearms, with some lichenification of the lesions of her upper extremities. Her lungs were clear to auscultation. Spirometry was normal and her latex radioallergoabsorbent test (RAST) was negative. She demonstrated a positive (1+) reaction to thiuram mix on extended exposure-targeted patch testing.
DISCUSSION
Given the elements of a type IV hypersensitivity reaction, a positive patch test reaction to thiuram, and excessive hand washing, she was provided with thiuram-free gloves and counseled on hand hygiene measures. These measures included reduced hand-washing frequency, use of waterless hand gels when possible, use of bland emollients as frequently as possible, and episodic use of topical corticosteroids as needed to control symptoms. With these interventions, her symptoms resolved over time and did not recur as a result of workplace exposure.
This case presents an interesting scenario where thiurams were involved in an adverse reaction in a health care worker using natural rubber latex gloves. The surgeon's repeated hand washing and atopic state were contributing factors. She exhibited an allergic contact dermatitis (type IV reaction) to natural rubber latex gloves, presumably mediated by thiurams.
Thiurams are rubber accelerators added to natural rubber latex during the glove production process to improve the utility of the gloves by aiding in their hardening and shaping (Mydlarski, Katz, Mamelak, & Sauder, 2003) . Gloves that are natural rubber latex vary in the amount of extractable thiuram, and certain brands are less allergenic.
The first cases of thiuram sensitivity occurred in the 1920s, when eczematous reactions were reported among rubber industry workers (Schwartz & Tulipan, 1933) . The agricultural industry used thiurams as germicides, fungicides, and animal repellents during the 1930s on farm-lands, lawns, and golf courses. Allergic contact dermatitis to thiuram was noted among golfers, gardeners, florists, and dock laborers unloading bananas (Shelly, 1964) . The rise in thiuram-related hand dermatitis seen among health care worker s was found to correlate with the 1990s universal precautions mandate (Occupational Safety and Health Administration, 1991) requiring the increased use of latex gloves . In 2001, it was estimated that 33% of health care workers suffer from thiuram-related hand dermatitis (Gibbon et al., 200 I) .
Other substances added to natural rubber latex during the glove production process can also cause a type IV reaction. These include carbamates (or accelerators) and vulcanizers, which are instrumental in increasing the elasticity and strength of the gloves . However, thiurams are the most common cause of the type IV reaction with natural rubber latex glove use (Kalish, 1997) .
The type IV reaction involves cell-mediated immune reactions rather than humoral immune reactions. It is characterized by inflammation initiated by mononuclear leukocytes (T cells and macrophages). The reaction manifests as induration with redness and swelling at the site of the challenge , undetectable at 4 hours and peaking at 48 hours (Abbas & Lichtman, 2005; Hinshaw & Neyman, 2005) . An example of a well-known type IV reaction is the contact dermatitis due to poison ivy.
Certain features of the surgeon's eruption suggested a delayed (type IV) hypersensitivity reaction (e.g., the delayed appearance of eczematous lesions 1 to 2 days after exposure) . Additional evidence supporting this type of reaction included the exposure to thiuram-containing glove materials, positive epicutaneous patch testing to thiuram, and improvement in symptoms after removal of this exposure.
Patch testing is used to indicate whether a substance is responsible for allergic contact dermatitis. It involves the application of suspect chemicals (in non-irritating concentrations) in small aliquots to un-
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PROFESSIONAL PRACTICE inflamed skin . Typically, the tests are conducted on the back using aluminum Finn chambers (Epitest Ltd. Oy, Tuusula, Finland) mounted on Scanpor tape (Norgesplastcr AIpharma AS, Vennesla, Norway). The patches are removed after 48 hours, at which point an initial interpretation of any reaction is performed. A final interpretation is performed on day 4 or 5. Reactions are read according to criteria published by the North American Contact Dermatitis Group (Pratt et aI., 2005) . Patch testing can help to differentiate between the two types of contact dermatitis: irritant contact dermatitis and allergic contact dermatitis. Allergic contact dermatitis is a type IV hypersensitivity reaction where the reaction is specific to the individual and allergen. With irritant contact dermatitis, an irritant substance can cause inflammation in almost all individuals if they are exposed to a sufficiently high concentration.
The RAST, a blood test used to measure the blood level of an antibody IgE that the body may produce in response to a particular allergen, can be used to assess the presence of latex allergy. Latex allergy can lead to a type I hypersensitivity reaction (immediate hypersensitivity reaction). The type I reaction begins within minutes of antigen challenge. It involves IgE-mediated release of histamine and other mediators from mast cells and basophils, resulting in increased vascular permeability, vasodilation, bronchial and visceral smooth muscle contraction, and local inflammation. It is an allergic reaction stimulated by re-exposure to an allergen via ingestion, inhalation, injection, or direct contact (Anand & Routes, 2004) . Some common allergens are pollen, nuts, penicillin, and animal dander. The most severe complication is anaphylaxis. The surgeon had a negative latex RAST, although this does not definitively rule out the presence of an allergy (Hamilton, Biagini, & Krieg, 1999) .
This case is atopic with a personal and family history of asthma and seasonal allergic rhinitis . The surgeon was a more likely candidate for sensitization than one who is not atopic. Atopy is a hypersensitivity state or allergy with a hereditary predisposition. Atopic individuals have a genetic predisposition to make IgE antibodies in response to an allergen exposure (Anand & Routes, 2004) and are prone to IgE-mediated allergic reactions (i.e., they are more easily sensitized to allergens) (Felt-Ahmed, Sobczak, & Yunginger, 2003) . They may have a personal or family history of eczema, asthma, or seasonal allergic rhinitis. The risk of being atopic increases when a parent has at least one atopic disease (Anand & Routes) .
In addition to her predisposition to allergy caused by her atopy, the surgeon washed her hands more than 20 times during the course of a day. This contributed to her symptoms, as hand washing can increase skin pH (decrease acidity), remove fatty acids (defatting), and reduce the barrier function of intact skin, reducing normal skin antibacterial properties. Hand washing is a required part of health care workers' jobs; however, skin can be damaged by too frequent hand washing, and damaged skin harbors more pathogens (Larson, 1999) . Washing damaged skin can be less effective in reducing microorganism counts than washing intact skin. Microorganisms can accumulate on the hands of health care workers over time with ongoing patient care (Pittet, Dharan, Touveneau, Sauvan , & Perneger, 1999) . Hand lotions and creams containing humectants (i.e., moisture retention agents) and various fats and oils can increase skin hydration and replace altered or depleted skin lipids contributing to barrier function (Berndt, WiggerAlberti, Gabard, & Elsner, 2000 ; McCormick, Buchman, & Maki, 2000) . Alcohol-based hand sanitizers are more effective for standard hand antisepsis and for pre-surgery hand preparation prior to gloving than plain or antibacterial soaps (Centers for Disease Control and Prevention, 2002 ). Alcohol's drying effect on the skin may be countered by using emollients, humectants, or other skin-conditioning agents.
IMPLICATIONS FOR OCCUPATIONAL HEALTH NURSES
Occupational health nurses should be aware that health care workers encounter numerous exposures that can result in adverse skin reactions. Exposure to thiuram and frequent hand washing contributed to this health care worker's reaction. Her atopic state predisposed her to greater likelihood of such a reaction. Workplace modification to include avoidance of the implicated agents is often sufficient to result in resolution of symptoms (Green-McKenzie & Hudes, 2005) . Occupational health nurses should be cognizant of avoidance measures and workplace modifications. Specific recommendations in this case included avoidance of natural rubber latex products and thiuram-containing gloves, appropriate hand hygiene practices, and a topical treatment regimen. This combination led to a complete clinical recovery and return to full work activities.
Occupational health nurses should educate health care workers, especially those with atopy, to use alcohol-based hand sanitizers (with moisturizers) rather than soap and water (unless the hands are visibly soiled). This is based on research conducted with nurses, whereby the study group that used alcohol-based hand sanitizers (with humectants such as 1% to 3% glycerol) had a lower incidence of irritation and less transepidermal water loss than the control group that used soap and water. Although rare, there have been reports of allergic contact dermatitis and contact urticaria to the alcohol or additives in these sanitizers (Jung- This case study highlights the need for atopic clinicians to be aware of the potential for delayed hypersensitivity reaction related to thiurams used in the production process for rubber gloves. Combined genetic and environmental factors contribute to the development of allergies. Workplace accommodation can play a key role in the prevention of allergic reactions among health care workers, especially when the responsible inciting agents can be identified and eliminated.
